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Abstract of JP6026724 

PURPOSE.To provide a freezing 
cycle of small and simple structure 
which facilitates heating of a 
refrigerant caused to effect reflux to 
the compressor through effective and 
positive utilization of heat dissipated 
from a compressor, and eliminates a 
need for a large installation space. 
CONSTITUTIONS heat-exchange 
coil 10 for absorption of heat is 
arranged in a freezing cycle and a 
piping 9 for heat accumulation 
through which a refrigerant from an 
outdoor heat exchanger 3 for heating 
operation is guided to the piping on 
the suction side of a compressor 1 is 
disposed. A heat accumulating tank 
1 1 containing the heat-exchange coil 
10 for absorption of heat is integrally 
arranged in a manner to cover the 
case of the compressor 1 and disposed 
heat-exchangeably with the 
compressor 1 . 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Connect a compressor, a four way valve, an outdoor heat exchanger, an expansion 
device, and indoor heat exchanger, and it is constituted, and sets by switching the above- 
mentioned four way valve to the refrigerating cycle in which air conditioning operation is 
possible. While arranging piping for accumulation which equipped intake side piping of the 
above-mentioned compressor with the heat exchange coil for endoergic The refrigerating 
cycle characterized by having prepared the heat storage tank which held the above-mentioned 
heat exchange coil for endoergic really or in one, and arranging it possible [ heat exchange ] 
directly with comp RESSAKE-SU so that the above-mentioned compressor case may be 
covered. 

[Claim 2] The heat exchange coil for endoergic held in a heat storage tank is the refrigerating 
cycle according to claim 1 installed so that the inside of a heat storage tank might be 
extended in a hoop direction. 

[Claim 3] The refrigerating cycle according to claim 1 as which the cross valve for a change- 
over is prepared in the tee of piping for accumulation, and low-tension side piping and piping 
for accumulation are alternatively chosen by change-over actuation of this cross valve. 
[Claim 4] It is the refrigerating cycle according to claim 1 to which hot gas bypass piping has 
branched to the discharge side of a compressor, this bypass piping equipped with the bypass 
valve on the way, and that tip was connected between the outdoor side heat exchanger and 
the expansion device. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat pump type refrigerating cycle which 
the refrigerating cycle which carries out the air conditioning of the interior of a room cost, 
especially was equipped with the heat storage tank. 
[0002] 



[Description of the Prior Art] Conventionally, as shown in drawing 4 , sequential connection 
of a compressor 30, a four way valve 31, an outdoor heat exchanger 32, the expansion valve 
33, and the indoor heat exchanger 34 is made, and this kind of heat pump type refrigerating 
cycle is constituted, and carries out the air conditioning of the interior of a room by carrying 
out change-over actuation of the four way valve 3 1 . 

[0003] And it has the heat storage tank 35 filled up with the accumulation agent in the middle 
of this refrigerating cycle, and the heat exchange coil 36 for heat dissipation (accumulation) 
and the heat exchange coil 37 for endoergic are contained in this heat storage tank 35. The 
piping 38 for heat dissipation to which this heat exchange coil 36 for heat dissipation was 
connected is installed in the discharge-side high-pressure piping 39 of a compressor 30 side 
by side, by closing a valve 40, it shows a regurgitation refrigerant to the heat exchange coil 
36 for heat dissipation, and accumulation is performed by the heat dissipation from a 
regurgitation refrigerant. Moreover, the piping 41 for endoergic to which the heat exchange 
coil 37 for endoergic was connected is connected to the intake side low voltage piping 42 of a 
compressor 30, by closing a valve 43, it is showing a return refrigerant to the heat exchange 
coil 37 for endoergic, and a return refrigerant is heated. 

[0004] And defrosting operation in such a heat pump type refrigerating cycle is performed in 
a four way valve 31 by the so-called reversal defrosting which leads a change and the 
regurgitation refrigerant of a compressor 30 to an outdoor heat exchanger 32 directly. And at 
the time of this reversal defrosting operation, a return refrigerant is guided into a heat storage 
tank 35, and he heats and evaporates a refrigerant, and is trying to prevent the liquid back to a 
compressor 30 etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional heat pump type 
refrigerating cycle, the heat storage tank 35 is installed independently and accumulation is 
performed by showing the elevated-temperature regurgitation refrigerant from a compressor 
30 to the heat exchange coil 36 for heat dissipation by valve actuation. For this reason, while 
various valves have been arranged in a refrigerating cycle, piping became complicated and 
change-over actuation of the valves of heat dissipation for the accumulation in a heat storage 
tank 35 or refrigerant heating became complicated, it became the factor of cost quantity. 
[0006] Moreover, since the heat storage tank 35 was installed independently, it was difficult 
for the installation tooth space to also become large and to attain a miniaturization. And the 
heat of the compressor case where temperature is the highest is radiating heat to the exterior 
as it is in the refrigerating cycle, and this heat was not able to be used effectively. 
[0007] In consideration of the above troubles, this invention enables easily heating of the 
refrigerant which flows back to a compressor using the heat dissipation from a compressor, 
and does not need a big installation tooth space effectively and positively, but it aims at 
offering the refrigerating cycle of small and easy structure. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention connects a compressor, a four way valve, an outdoor heat exchanger, an expansion 
device, and indoor heat exchanger, is constituted, and is set by switching the above- 
mentioned four way valve to the refrigerating cycle in which air conditioning operation is 
possible. While arranging piping for accumulation which equipped intake side piping of the 
above-mentioned compressor with the heat exchange coil for endoergic The heat storage tank 
which held the above-mentioned heat exchange coil for endoergic is prepared really or in one, 
and is directly arranged possible [ heat exchange ] with a compressor case so that the above- 
mentioned compressor case may be covered. 
[0009] 

[Function] Since accumulation can be carried out using the heat dissipation from a 
compressor case positively, it becomes unnecessary to prepare the heat exchange coil for heat 
dissipation in a heat storage tank according to such a configuration. Moreover, since the heat 
storage tank is arranged possible [ a compressor and heat exchange ], the arrangement 



structure which only the part approached becomes possible, and a deployment of an 

installation tooth space can be aimed at. 

[0010] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 1 - 
drawing 3 . Drawing 1 shows the heat pump type refrigerating cycle concerning this 
invention, and this refrigerating cycle is applied to the air conditioner for air conditionings, it 
makes sequential connection of a compressor 1, a four way valve 2, an outdoor heat 
exchanger 3, the expansion valve (a capillary tube is sufficient) 4 as an expansion device, and 
the indoor heat exchanger 5, is constituted, and constitutes the closed refrigerant circulator 6. 
On the other hand, the hot gas bypass piping 7 has branched from the discharge side of a 
compressor 1 , it connects with refrigerant piping 6a between an outdoor heat exchanger 3 and 
the expansion valve 4 through the bypass valve 8 prepared on the way, and this bypass piping 
7 constitutes the hot gas bypass circuit. Moreover, the piping 9 for accumulation is connected 
to juxtaposition at low voltage refrigerant piping 6b from a four way valve 2 to a 
compressor's 1 intake side. The piping 9 for accumulation is equipped with the heat exchange 
coil 10 for endoergic on the way, and this heat exchange coil 10 is held in the heat storage 
tank 1 1 with which it filled up with the accumulation agent. A heat storage tank 1 1 covers a 
compressor 1 from an outside, as shown in drawing 2 R> 2, and it is prepared in the 
compressor case la really or in one. The heat exchange coil 10 for endoergic held in a heat 
storage tank 1 1 is prolonged in a hoop direction, and the other end side comes out of a heat 
storage tank 30, and is connected to the suction cup 12 which is a compressor's 1 intake side. 
[001 1] By the way, the cross valve 13 for a change-over is formed in the tee of low- tension 
side refrigerant piping 6b and the piping 9 for accumulation. This cross valve 13 is 
constituted as shown in drawing 3 , and one inflow port 1 5 and two outflow ports 1 6a and 
16b are formed in the valve casing 14. Opening of both the outflow ports 161a and 6b is 
alternatively carried out by the valve element 17. A valve element 17 is connected with a 
plunger 1 9 in one through a valve rod 1 8, spring energization is carried out with a spring 20, 
and a plunger 19 is pressed in a valve element 17 at one valve sheet 21 side, moreover, the 
above-mentioned plunger 19 — electromagnetism — it is resisted and moved to the spring 
force of a spring 20 by the energization to a coil 22, and a valve element 1 7 is forced on the 
valve sheet 23 side of another side, a deer — carrying out — the cross valve 13 for a change- 
over — electromagnetism — a valve element 17 blockades outflow port 16a, the energization 
to a coil 22 is open for free passage at one outflow port 1 6b, and the inflow port 1 5 is opened 
for free passage by canceling energization at outflow port 16a of another side. The refrigerant 
pressure force of acting on each outflow close ports 15, 16a, and 16b of this cross valve 13 is 
low voltage, and the differential pressure of an outflow close port can perform change-over 
actuation of a valve smoothly by the small change-over force, even if a cross valve 13 is the 
thing of the diameter of macrostomia, since there is almost nothing, for this reason, that a 
cross valve 13 is easy and the direct-acting valve of the simple structure — good — moreover - 
- electromagnetism — the coil 20 has also been small enough. Moreover, since a cross valve 
13 does not have un-arranging even if the refrigerant leakage from the change-over section 
arises a little, it can manufacture by low cost. 

[0012] Next, an operation of the refrigerating cycle of this invention is explained. At the time 
of air conditioning operation, a four way valve 2 and a cross valve 1 3 are set in the condition 
which shows in drawing 1 . A deer is carried out, and it is sent to an outdoor heat exchanger 3 
through a four way valve 2, and the refrigerant breathed out from the compressor 1 radiates 
heat around, and is condensed here. After this condensed refrigerant receives an expansion 
operation through the expansion valve 4, it is guided at indoor heat exchanger 5, carries out 
endoergic here, and cools surrounding air. The cooled air becomes the style of cooling, blows 
off indoors, and air-conditions the interior of a room. 

[0013] On the other hand, at the time of heating operation, a four way valve 2 is switched to a 
heating operation side. By this change, the elevated-temperature high-pressure refrigerant 
breathed out from a compressor 1 is sent to indoor heat exchanger 3 through a four way valve 



2, radiates heat here, and warms surrounding air. The warmed air serves as warm air, blows 
off indoors, and is heating the interior of a room. By heating the interior of a room, the gas 
refrigerant which the condensed refrigerant was sent to the outdoor heat exchanger 5 through 
the expansion valve 4, and took heat from the perimeter here, evaporated, and evaporated 
flows back in a compressor 1 through a cross valve 13, low-tension side refrigerant piping 6b, 
and the suction cup 12 from a four way valve 2. 

[0014] By the way, at the time of operation of a compressor 1, the heat which radiates heat 
from compressor case 1 a is transmitted in a heat storage tank 1 1 by heat conduction, and 
accumulation is carried out, spending many hours in a heat storage tank 1 1 . Unless a cross 
valve 13 is switched to the piping 9 side for accumulation, since the refrigerant of low- 
temperature low voltage does not flow in a heat storage tank 1 1 , the accumulation in a heat 
storage tank 1 1 does not radiate heat. 

[0015] Next, in performing defrosting operation, it opens a change and a bypass valve 8, 
setting a four way valve 2 to a heating operation side so that the piping 9 for accumulation 
may be chosen for a cross valve 13. Thereby, the elevated-temperature high-pressure 
refrigerant from a compressor 1 is directly guided through the hot gas bypass circuit 7 at an 
outdoor heat exchanger 3, radiates heat here, and removes the frost adhering to the fin of an 
outdoor heat exchanger 3. By defrosting an outdoor heat exchanger 3, the condensed 
refrigerant of low-temperature low voltage comes out of an outdoor heat exchanger 3, is 
guided into a heat storage tank 1 1 through a cross valve 13, while passing along the heat 
exchange coil 10 for endoergic, it evaporates in response to an endoergic operation, and it 
turns into a gas refrigerant, and this gas refrigerant flows back to a compressor 1 through the 
suction cup 12. Therefore, the frost adhering to an outdoor heat exchanger 3 can be defrosted 
quickly. Making heating operation continue by being able to adjust the refrigerant flow rate 
which flows the hot gas bypass circuit 7 by adjusting whenever [ valve-opening / of a bypass 
valve 8 ] in that case, minding a sink for some elevated-temperature high-pressure 
regurgitation refrigerants from a compressor 1 , hot gas bypass minding [ 7 ] a four way valve 
2 for the remainder, and guiding indoor heat exchanger 5, defrosting operation can be 
performed and heating operation can be performed continuously. 
[0016] Thus, while arranging piping for accumulation which is equipped with the heat 
exchange coil for endoergic, and leads the refrigerant from the above-mentioned outdoor heat 
exchanger at the time of heating operation to the above-mentioned compressor intake side 
piping according to the example of this invention By having prepared the heat storage tank 
which held the above-mentioned heat exchange coil for endoergic really or in one, and 
having arranged it possible [ a compressor and heat exchange ] so that the case of the above- 
mentioned compressor might be covered Since accumulation can be carried out using the heat 
dissipation from a compressor case positively, it is not necessary to prepare the heat exchange 
coil for heat dissipation in a heat storage tank, and only the part can simplify a heat storage 
tank. Moreover, since it is arranged possible [ a compressor and heat exchange ], the 
arrangement structure of a heat storage tank which only the part approached becomes 
possible, and it can aim at a deployment of an installation tooth space, does not need a big 
tooth space but can attain a miniaturization. Furthermore, since the compressor case was 
covered with the heat storage tank and both were unified, in addition to using a tooth space 
effectively, the noise from a compressor can be absorbed with a heat storage tank, and the 
sound isolation effectiveness of a compressor can be raised. 

[0017] In addition, although the example which equipped the tee of low voltage refrigerant 
piping and piping for accumulation with the cross valve was explained, you may make it 
equip each piping with the usual closing motion valve in explanation of the example of this 
invention. Moreover, although defrosting operation explained the example using the hot gas 
bypass circuit 7, in reversal defrosting by instead switching a four way valve, it is applicable 
similarly. 
[0018] 

[Effect of the Invention] As mentioned above, according to this invention, the following 



1 



effectiveness is done so. 

(1) While arranging piping for accumulation which equipped intake side piping of a 
compressor with the heat exchange coil for endoergic By having arranged possible [ heat 
exchange ], with it being as direct as comp RESSAKE-SU by preparing the heat storage tank 
which held the above-mentioned heat exchange coil for endoergic really or in one so that the 
above-mentioned compressor case may be covered Since accumulation can be carried out 
using the heat dissipation from a compressor case positively, it is not necessary to prepare the 
heat exchange coil for heat dissipation in a heat storage tank, and only the part can simplify a 
heat storage tank. 

(2) Since it is arranged possible [ a compressor and heat exchange ], the arrangement 
structure of a heat storage tank which only the part approached becomes possible, and it can 
aim at a deployment of an installation tooth space, does not need a big tooth space but can 
attain a miniaturization. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing one example of the refrigerating cycle concerning this 
invention. 

[Drawing 21 It is the simplified schematic showing the arrangement relation of the 
compressor and heat storage tank which are built into the refrigerating cycle concerning this 
invention. 

[Drawing 31 It is the sectional view showing the valve structure of the cross valve for a 
change-over of the refrigerating cycle concerning this invention. 

[Drawing 41 It is drawing showing the conventional heat pump type refrigerating cycle. 
[Description of Notations] 

1 [ — An expansion device, 5 / — Indoor heat exchanger, 6b / — Low-tension side refrigerant 
piping, 9 / - Piping for accumulation, 10 / — The heat exchange coil for endoergic, 1 1 / ~ 
Heat storage tank ] » A compressor, 2 — A four way valve, 3 — An outdoor heat exchanger, 4 
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